SPAR - BRAMPTON (558) Critical ltems List SRMS

445 AIRPORT RO
- CIL Reté: 2682
BRAMPTON CONTARIO LES4.13 Ravision: O FMEA Rav: O

. System: SRMS ]
Subzystem: ELECTRICAL SUB-SYSTEM
Assembly Dess: Servo Powsr Amplifier

Part Bumber(s); 51140F1177-2 S1140F 11775

Funcilon; Digial Intertace Axsambiy Focnies and s cxvmrmared doba b CP L. Gerorales position ancoder clock and

YT GigNals, processes position encodar dete and axtemal Nage snd assembies
retinm data fer rarsmission to MCIL.

Failure Mode: Loss of all return data for failad jeint.

HW Func. Scresn Faiures
Critloality: 2 1R

Misgsriews Phuads: Ot

Cause{s]: Dmptal intarfaos Assembly Frama mync signal fallsd nacive to Digesl Dsta FRGA.
Lcas of neium dete from faled joint.

Fallure afTect on
unitfend itern:
Lirestue Lo icad return data wards ofdo ADE dats bus. AR retum data for falled Jolnt s#t fo 2erg after one frame,  Retum dam word BITE vl
deiect ard wat (e eehoed evmmana data for the failed jodnt (o all 1's. Returm data for sther jsirts i ol vabs. ABE communication BITE.

Worel Case! Lnepectied metion. IRCOMEct position data. Austabrakes.

Redundant Pahs: Adtobrakss (1o Sate the System).
Diract Drtve and End Effecior Manyal mods,
Bazkup Dwive and End EMactor Backup release,

ietention Rationaie

Dazign:

Faid Programmiable Gale Amayn (FR3A'S] and e Enr Deteclion and Comaction (EDAC) ar sami-cuslam misrssccus mwhich te bagic
g funchonal elesrents ars dasionad by tha manufesturer, The mereannpction of tees semarts B then Susinmrezed by Spar o provide the
Tunchonrarity of the pomplebesd micracirogl. Ths Sesign ubizes proven cacut echrecgues and is mplemened y@ing CMOS techndlogy, This
technology operates af low power and hanta tha densa dops ol axperance signilicant eparating stresses. The 1eehnology (& mature, and the
bsic: it Piatdny (5wl aocumamed. AN stresses gfe additionally reduced by demting the appropnaie parameters In accordance with
SPARRMS-PA QD3 and verified by diosign hview,

Thia appreach has a significerd sdvantaps n It i reduces the quarty of dischetd parts requiced in B aeambly A a0 I compmeaty of
tree PYYE and rematts in significant wenighe and wilume savings, This type of semi-customn part has been sucsoesbhully uoad w athar Spaca
pphicationy

Thet paarts wre qualified 1o the nequirements of the applicabie opesificition. Tray are 1006 soreaned and burmsd in to the requirsments of this
Spar recuarenes e e

vwparsd:  1852p56 by Fung, 821 RMS/ELEC - 301 Supersedes: NiA
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ONTARID LAS41Y Revmion: 0 FMEA Ruv: 0

Inspaetian:

The EFA beard is fabriealed usirg Surfsce Maunt Technology (SMT). This |3 a PWE 2asambly Iechnology n which the companerts
ghilered 10 the Solder peds on the surface of the FWE, The significart acvantage of this leschnology s fo snabie B parts on the board ta
more denszaly packad, I reduce Ly aversl wobms and wighl of tha aszembly,

The a5sembly DIotess i3 nghty autmated. The parts an mourted an the boards using a computer comrolied “pick s place”™ maching. T
subsaquent saldenng sporalian is performed sing B bt furmacs, in which the tme and Inmparatiwe hemnal profie Inak the PWE azsambly i
erposied tof tightly controlizd and oplitmired to ermure proper part soldering attachment. The sssem biy ke manufectured under dotumented
procadures and quality conirls. These controla are merclsad thraughout tha essambly, inspection and testing of th unt. Thés inspuetion
ineludes wmrkmanghip, component MoUNINg. soldering . end conformal c2ating = whawre that it 15 In acoondance with te NHE 5300 standardg

The SMT i used for the SPA PYWE assembly has undargana a full Gualificalian gragram, and asEemDies produced on this line e useg
Nl space progranTs.

The clipult board design has bean reviswesd Io ensums adeguite conductor widih and saparabiss and ts sanfim approprade dimensions of
moldar pace and of cormpenand hold provisions. Parts mounting mwethods are comtrolled | accordates wih MSFC-5TD-1544, MSFC-5TD-{ Y
and SASE 2573751, These documents reqLre approwes rmouting fetheds, siress raksf 30d Somporint securly,

COUALIFIEATION TESTS - The SPA & aubjected to tha falowing qualification testing:
VIBRATION: Emch axis of Ine QM is subjected to Flignt Accaptance Vibration Test (FAVT), QuaFication Acceptance Vibrtign Test (QAYT),
ancd Oualiflegton Vibration Tests [QVT) in accordunce with the SPA Vibration Test Procadura (626506). The |evel and durstion Tor FAVT is a5
per Frgure B and Tabia 2 of B26638, the level and duration far QAVT s a3 par Figure 7 and Table 2 of B2558E: the Kvet and duradion for @VT i
as par Figura B and Tabie of 525586, At the end of the thote succasshwe RNRdom vibration best in each az, beth difections {+/-} of sach of the
XS i5 St el lo @ ghock pulss test 86 per Flgune O of S28EEE. .
THERMALVACLILUM: QM TVACT Test Is in acoordance with Figura 5 of the SPA TVAC Test Procedure (B26564), with Tull
FunetonglParamatric Test parformed a2 [evels of <80 degress © and -38 degrees ©, and nan-operatng at -5d degrees C. Tha Cualfcation
YRCLLT vt dunng TWADC B 10103 (o0 of ks, The tobel text duration is 7 172 oyees, The OM SPA & subjeched 1o a rrErimum of 1000
haurg of life testing and 1000 power On-Off cycles. :
EMC: The QM ks subjected to EMC Testing {tlesty CEOV/CEDD, CED7, 801, CS02, C50E, REDD, REG2, ard RSO3 v accordance with the
EPA EMC tesl Frocedure [26477] based an MIL-STD-451 A '

UNIT FLIGHT ACCEPTANCE TESTS - The FM SPA |8 sunjentad I the following accaptanca testing:
YIBRATION: FM Accapiance Vioration Test (AVT) In accordanca with the $PA Vibration Test Procedure (825586), with [avel and durition as
per Figure & and Tabds 2 of B26585,

THERMALNACUUM: FM TVAC Test Is In aoardanoe with Figure & of tha SPA TVAC Test Procedura (B28253), with levels of +49 deg
and -25 degrees  Tor 3 durstion of 4 4/2 oyeles. The vasuum wvatk during Acceptance TYAC Test is 1X1 075 torr or kess

ADNT SRU TESTS - The SFA fa tested &3 part of tha pirts rambent asd vibraton begts ory). Tha amblart ATE for the Shoulder Joud,
Elbow Joir, and Wriet Joint are &5 per ATR.2001, ATP 2000, and ATP 2006 respaciively, Tha vitration les) fer the Shoulder Jomil, and Elbow
o Ynind Joint are a5 per ATP 2002, 4TP.2004 ard ATP 2004 raspactivedy, Thiough wirs funedans, comtinuiy and sectircal saation tesis ara
pariormad par TP 2E3.

MECHANICAL ARM REASSEMBLY - The SPA'LJoinic yndangs 4 mechanasy arm ntegratian EEga Whnta Bledirteal cheoks ara parfomsd
per TR 2007,

MECHANITAL ARM TESTING « The oulgaing spli-arm is configuned on the Stranghack and the Manipaiater Arm Cheekoat iz perfarmed
et ATPADE2, .

FLIGHT CHECKQLUT: FORE QP Chwgkout fall vehaties) JSC 15987,

Uruts am manuTaciursd UnNdeT Gonumentad quallty contitts. These oontrobs sre pxercised throoghout decign procuremant, flanmirg,

recarag, pracessing, fabricaton, assembly, testing andg shipping of the unita. Mandalory inapaction paints ane emgioyed 3t varous stages of
. AESmThY, and test, Govermment Bourte InEpection is tvake ot wanous conbrol el

ELE party rmpection is performed a6 required by SPAR-RMS-FA 003, Each EEE part i quaiifed at the part kavel ta the regquirevnents of the
Bpelcabie spacification. All EEE parts sre 100% soreened and bumed-in, &2 a Mimmum, ae required by SPAR.RMS-PA DG, by the supgher,
DPA = perfammed a5 requined by PA QO3 on 3 randomly selected 59 of parts, mmdmum S peeces miAIMUM 3 piestes for each let number/date
cooe ol pants recsived, Ad savity devices b sublieted 15 1000 PIND. WAre ra procured to specification MILSA-2E758 or MIL-W-01361 and
rspncted and ested [0 MASA JSCMB000 Standard Number 954,

Recerving wspection varifiet thit il parts received sre as idantifisd I the procurement documents, thal no prysical darmmge hes socurted it
pars dunng shapement, thal tha eesiving documenty providy scequate acsabilty irformation and stiening daks charty dantfies accaptable

parta

Farts am mspactan Mungghot manuasiurm and asssambly &5 approonats 1o e manufsctning sEge cometed. Thesa nspachions include;

Provisd dartant Doand Fexpeclion for track saparalen, daroge and adequacy of plated through holes, companert mounting inspection for
Comect Bokianng, wirs iooping, Sirapping, stc, Opsrztors and apectars are trained and cerbfied to NASS KHE 5300 4(35-1] Stardard.
Gonformal coating inspecion for adaquate processing is perfomed using ultanolet light recnniques. F.C. Board visallabon inspecken |
checkes o Bofect boald instaliation, slignment of baards, Broger Eawector ootiaet maling, wite rouing, slrapping of wirss stc. Post P.C.
Board instakaton Inspaction includes cleanliness and wongmarship (Spangovemment fep. mendatory inspactian point).

Frepamc:

185apes by Fung, Bill Supwersedes: MIA
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Unit Pre-Acceptance Test Inspection, wheh includes an audt of kndr fier inspegtion completion, a5 bullt sonfiguration veriflcation to as
design st {mandatory inspection paind). A unit Tact Read(nsss Raview (TRR) which ncludes werifleation of test persannel. test dosumarta,
wsl equipment catibration/valldation status and hardware sonfigurelion s cormvened by QA in conjunction wih Engineering, Reliabiity,
Canfiguration Conmtral, Suppliar 25 apphcable, ahd the gevemment representaiive, prise to the start of ary formal testing (Arssptance or
Qualification}. Unit keval Atcepiance Testing (ATP) mciudes amblent parfarmancs, Cedtrial and vibration testing (S margovammant rep.
mandetnry inspechon paint).

Integration af unit to Jont SRU - Inspectiorms nclude grounding checks, connectors for bent of pushback conkacks, visLal cieanliness,
wiiarcannmct winng and power ug best to the appropniate Joint Inspecton Test Procedure (ITF). Joinl kevel Pre-8ceapiance Tast Inapeckon,
nelude, an At of e tiar irspection compledion, a8 DUt Sonfguration werfication 1o as design etc. Jaint kel Aceeplance Testing (ATF)
includes amblent and vibratlon testing (Spargovemment rep. mandatory inspection point).

Machanlzat Arm Rasesambly - the intsgrabion of machenical im sibassemblies to form the azssembiad arm. Inspactions are parformed at
each phame of infegralion whigh includis alectricsl chacks, through wiring chaecks, wiring routing, interfsce conmectors far bard or pushback
cortmety We. Mechanical Arm Tegting - Stranabaok and Tlat floor ambient performanas test (Sparfgovemmam rep. mandatory inspection pairt).

OMRESD Oifline: Fower.up &, Verily s ABE sommunic.ation fallures or BITE smars.
COMRSD Onling Mone.
Installatian:
OMRSD Online  Power-up am. Verify ra ABE samwvunication failuras of BITE emars,
Turnaraund:
Screen Fallure: A Pasa
B: Faze
C: Pass
Crew Training: T crew will b trained 1o ghvrys skmeroe whather By am is responding property to oommands. [ it isn't, apply brakes.
Crew Actlon: Salect Direct Driva. Uss EE Wamml Mode_ Samieamrect Dwrve syitch shouid be pubsed o mamiain proper rabes,
Cperatiora) Effect!  Cannel e eomputer Suppofted modes of speration, Autobrakes. Dimct Driye and BaCup avallabe. EE &t Mode i Unavauabls. A will
riok st mutovmatically if faiure of the auto brakes svstem has previously oooured Brakes can be apphed manuaby.
. Mixieon O parate UNieT SBTier fEIES WIENIN appeocdmately 10k of structure. The operator must be able to delect that the arm is responding property to
Consirairmts: commandss v windmey and/or CCTY views during all am oparations. AUt trajectones mUSH be deshgrsd (o Come NG closar tan approximaley
S R from sirucurd,
Approvals:
Fungtiksnal Giroup Nama Poshlon Telephane Date Signed  Status
E i et Hitz Mrchael f SPAR-HRAMPTON Syslens Enginesr agad OEMargs Srgnad
Rty Molgaard. Lena | SPARCBRAMPTON  Ralkabdtty Engimmer L= DMarst Signed
Frogram Managemar Offic  Rice, Crag / SPAR-BRAMPTON Technical Program Manager Lo LS5Margt Sigred
Sungyshem Mansger Ghenn, George | JSC-ER RMS Sulyaiem MArs g (BT} 48351516 30Marss Signed
Teerrucyl Manags: Alirson. Ron ! JSC-MVE RMS Projact Englneer J50 (713} A-4072 [mT e Siprad
77 e i Drrvssuct Lo, Dlvh Jrdiccpzs  fomF Lol Lukbons 6 (ZIIVELIATY £ AW AL

Prepuarsd: 1832096 by Funa. U RMS/ELEC - 393 Supuiawies: N



